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(54) HYDANTOIN DERIVATIVE. SALT AND. PRODUCTION THEREOF AND PREVENTING AND TREATING. AGENT FOR DIABETIC 
COMPUCATION 
(57)Abstract: 

NEW MATERIALA racemic or optically active compound expressed by formula I {W is 
halogenomethyl. 1 H-tetrazol-5-yl. -COOR[R is H. alkyl. -(CH2CH20)nCH3 (n is 
1W113) or substituted phenyl], formula II (Rl and R2 are R etc.), -CH20R3 (R3 is H or 
alkyl) etc; X is O or S; Y and Z are H, halogen, alkyl, alkoxy or alkylmercapto}. 
EXAMPLE: dl-6-Fluoro-2,3-dihydro-2',5'-dioxo-spiro[4H-1-benzopyran-4.4'-imidazo 
lidine]-2-carboxamide. 

USE: A preventing and treating agent for diabetic complication. 

PREPARATION: A compound expressed by formula III is reacted with a metal cyanide 
and ammonium carbonate. 
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2 

2 TE«Xb^^ HI^ 

a) d— 6 — 7-'i'Ji-D— 2, 3— S?tKo — 
2', r-S^^i-^rV-yttf a [4H-1— 

5 7>-4, 4'-'f 5 y /')S?>l-2-*A.# 

b) d — 6 — 7^1-34-0— 2, 3— S^tKta— 2 
— t Ka4'i^J<^^-:^t:o [4H- 1 — 
!/e-?>-4, 4'--f 5 5^*/'J S?>]-2', 5*- 

c) d — 2 — ^oa>f-A'— 6— — 
2, 3— Ka — >^ en C4H- 1 —'OV 
lf9>-4, 4'-- f S3^./'JS?>]-2', r-S^ 



3 

d) dl— 2 — :/a*y^JU— 6 — — 
2, Ko->tea [4H~ 1— 'O*/ 

e) d — 2 — :/a*>^^i'— 6 — ^^I'jfn— 5 
2, 3 -S^k Ka — xea C4H— 1 —'^V/ 
t;9>-4, 4'-'f 5^^y^'J£?>]-2', r-S^ 

f) dl— 6— 7^i';i-a— 2 — 7J^:ta^f-'»^— 
2, 3-5?t Ka-:xifa [4H- 1 -• 10 

dl— 2 -T 5 y 6 — y^Wii-D — 

2, 3-S^ t Kt3->^ fcTn [4H- 1 — 
e7>-4, 4'--f 5 ^^/'Ji?>]-2', 5'-S? 15 

3 ^ 




a) d-8-7-»t3*-n- 2, 3-S?tKo- 

2', 5'-v?:i-#y-xei3 C4H- i—si'/t; 

b) d-6-7JU*D-2, 3 — S^tKo— 2 «7 
— t Ka*S/J<f-^« — vtlfa [4H— 1 — ^> 

!/e7>-4, 4'-'f 5 ^^y^y2?>3-2r, sr- 

c) d — 2 — ^'D a > ^^u— 6 — 7-«';*-a — 



^JiSl 4, 6. 25 ^ 

T 3-72227 
2, 3-i^t Ka-:xi;n C4H- 1 -'Oy 

d) dl— 2 — :3''a*j<^A-— 6 — ^ii-^a — 

2, 3-S? t Kn-xtf n [4H- 1 

tf^>-4, 4'-- f 5 ^'^yy i>>]-2', S'-S? 

e) d — 2 — yn-t^f-.n — 6 — 7Ji':*-ci — 
2, 3-£? t Ka-;^trD MH- 1 

e^>-4, 4'--f s i^./y s?:^]-2', 5'-i> 

f) dl— 6 — 7^l':<-ta— 2 — 7-'^:^-a^•^7^— 
2, 3 -S? t Ka-x to C4H- 1 -'OV 
ev>-4, 4'--/ S ^''r/'y S>>]-2', 5'-2^ 

«) dl- 2-r 5 J'^-'i'- 6 — ^-'I'^o — 
2, 3-S^t Ko-xeo C4H- 1 
tr7>'-4, 4'--f 5 5''Vy i?>]-2', 5'-S? 

h) rn^CDife 



C3) 
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V ^v- 1* h — ^i'^ :^ 7 ^ h — ^HwS5c-^ 

nxv^fed^^)"??* S C Jap-XOpthalmol.-, 
VoL20, pa«b399(1976) : " Int C<»sr. Ser. 
Exceipta Med", Vol.403. pa8BS94a977) ; " 
Metabolism"* Vom i»0e456(I979)3, 

(511 WlBStL J: d t -r SM) 

J: -OT y -n. tr h — ^if>3!f 9 ^ h ~^i4|5«>sK 9 




COORH [R*±:ic?gS^, T-n'#^-»^»^- 
(CHaCH>0).CH.3£ (n t± 1 -113<?>3lE«0 JL(A 

T^^*^^S^-(CH2CH,0)»CH,S Cnt± 1 -113 

ail*}^J5fc L T (.^ S w fc «*-e # * 1 -CH»OR»ll 



5 

(Rn±2lcfg^^5Z.«T^i'=^-'W»$Sf*i-S) Xtt 
-CHaNR*R»CR*S.trR»HI^-3lt±M'a:»3v tti 

V3ltFWOfl!i3&«*lifIS-?XttT^»'*^«'» 
71.* 36*361* fiLW^KIBftSm 

«=e'iLfc coffins 60 -41234(1*11 Basi- 
ls 200991)1 

25 (^tt»> Wtt^'aaj^t^^gl^ y'ci^y^^u- 

^-rs) 

^— h A 



(4) 
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cn) 



* 5 



MCN 



(NH4),C03 F 



0=| NH 

HN^ J=0 




W 



A—h B 



15 



o 




(IV) 



(M) 



SfC^^fflLT 2-*A-#^r-y-S KSIaStt: (I- 
20 A) X2-;iiX7^^w^«i«: (V) 




(5) 



0=j NH 
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10 




CHsHal 




trtt. xea [4H-1— <>-/tr-7>-4, 

4'--f Sil«>2fe2aif 4teO^?r^ 

^fejaak^ttl^B : 17!;M10: 1^*9^ #'J*- 

fb^«5 (I?) ort-zMBfr«jk:»«»n*«il6*ffl<,^ 
iRM < -^jft-r S w t Air-* So 



CHiNHi 



CI -D) 



nrFSBc^a*3-c-*So 

V - > h t Kn + i/ KXt4=¥ — :^ • h t Ko* 

30 efe«>a*jT*io 

efc<. ^ w o&^fSL * «ff s«8-r*uf s<b^ 

^isarrtux 1 »«*dc^t-rsfb^a)N-y 



11 

±IBCD:&^tt, 3fc^^lal^fl|2: LT5fe-r=^r^> • 

(mm t f 5«^o^flsxira^^£) 
Tfi«ifb-r2»«'&<ojwai<=issijojii!nRttnc<.^, tE 

j:«,x «s%x n 

tx i&sie*mirf&i>^x i^^^x Ihj»*Ix 
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12 

^^«^(::«3c^x i&«?ib*Jx SSofb^flx ?L<b 

«fix #ja!x ^iS^^Sigx Si#co^»i?o7r4' 

daygffix 3*(w 1 -150«w/daygeta*«^-e* 

So 

dl- 6-7>>i';j-a- 2, 3-i?tKa-2', 
5'-S?a^4^y-xea [4H— 1 t>"/e^ 

T:^*-'>A7M^ (a74fairal) tx 6-7^1'* 
a-3, 4-£?t Ki=«-4-;^-#y-2H- l- 
20-<>./e7>-2-*^^7K>g^ 26.0 9 
(0.124lmol) *237«£tOS^4a*65-70X3 
lC^<<^T24l$SjII4:L/t:o fil&S^Sx j»:('^-C 

2S LA:teS$i««f S^ ttcj: 6-7/^J^-a- 
2, 3-S?t Ko-2', 5'-2^;*-^V-::^tra 
[4H-1— <>-/tr9>-4, 4'--f S ^'''/y 
> 3- 2 - * -»i'#>tt<^S?T 5t 7^ p ig-&4» 
(5: 1) ^gfellfefeSttTSae^^fco 

30 z<r>mS,t:ifJ^-^n^^&tSi^:^Zh\:iJ^*)mm. 

gt^ : 294-298t; C^ll?) 
IRx^^ h /I' OB-' : 
35 1770, 1750, 1720 

NMRX-i^' h^i' CDMSO— d.) 5ppm: 

1^-2^(2H, m) 

5-23 (IH, dd) 

&83-738(3H, m) 
40 &37 (IH, bts) 

11.07 (IH, bis} 
MassX-<^' h7U (EI/DI) m/z : 

280(M'^), 262, 234, 219 
7tM»^ (Ci2H.FN,08) : 
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13 

t{-$9L:C51^ H3^ N10.00 
mm Z C51.15, H3^ N 9.96 
2 

dl- 6 — ^v'WjfD — 2, 3— i?tKB-2', 
5'-i?;i-^^y-;^tf n t4H- 1 — <>'/t:7 5 

>-4, 4'-- f 5 ^^/ys^vi-z-A-n-** 
K 

;^ to [4H- I — <>'/e7>-4, 4'-^- 10 
5 / «; 2^ > ] - 2 - * Ji^:it >WLO>M^—i>T 
Xf-\^*^~m^9 C0.536mol> 
1.0 'j h ^Kr^ie* LT10t3 

jyTici'i^o :Lo>i^m&\z7' V "9 o y 

66.6 F (a392mol) t lOICJUT^iSST'^JP 15 
15fl^I81iB*L/ro «>:<.^-C> lOtJOTOjaap 

h^i'^i^AiL. momu ^Litm&^ 

73.296) mtza 

' 286-300X3 (^K) 25 
IRjx-^^r (vSi) : 

1770. 1720, 1670 
NMR;^-< VJi- (DMSO-do) Svpm : 

I. 83-2.67C2H, m) 

5.17 OH, dd) 30 

6S3-7.33(3H, m) 
757, 7.80C2H, brs) 
SA7 (IH, hrs) 

II. 07 (IH, brs) 

Mass:^^^ Y CH/DI) m/z : 35 

279CM^), 262, 235, 219 
7tm»m (CaHioFN,©*) : 

fff»;C51.62, H3.61, N15.05 

9IS>I ; C51.79, H3.S8, N14g6 
b) #%«lCaB«0:3&fe*=J:*J»fc 6-7.ru ^ 
*n-2, 3-S^tKD-2', ^-S^^f^y- 
::^tra [4H- I --t^'/t^ 4, 4'--< 
5 ^^'/»J i?:/]-2-*/u-7K>it<7)i?TXxU 
Ji-r-ig^^ (5 : 1) 29.9 f a07nimol) S 



:^2a7^ a22iiimol) tilS«!«<DT>*-T;!f 

OT, JblBOa) :«t|^»twMLTl54>nfc 

14.4^ (iR^:48.5%) 

SH^, : 285-295X; (^») 
IRX'*^ h^u (vg£) ea-* : 

17K, 1724, 1660 
NMRX-i^ hJi. (DMSO-d.) appm: 

135-2-68(2H, m) 

4^ (IH, dd) 

6.83-7.48(3H, m) 

758, 7.81(2H, brs) 

8.98 (IH, bra) 

11.18 (IH, brs) 
MasB^'<^' Yn^ (H/DI) m/z : 

279(M'^), 236, 1S8, 192. 165 
Ttm^m (C,2H,oFN.04) : 

ffSSE ; C51.62, H3.61, N15.05 

|ia!l;C5157, H3.62, NliOl 
r^i. «b#,**286-300t3 (^») oyitMUt^ m 
^.**285-295T! (43-«) Oyit-^t^Z-ou^xmU 

^±^^wl0^gfJ;Ul^S1to?es(.^ c: t ii^syej L fco 
1 

dl- 6-7-»i':*-D— 2, 3-£?tKD-2', 
5'-i?;t-+ V-xea C4H- 1 -/e 7 
4, 4'->f 5 ^^'/'J S^v]— 2 — ^JV-^Ji* 

a) d^oSSiS 

oTi»;^3»i286-300X3 (;9-») T-*idl-6- 
7ii'3j-a-2, 3--:?t Ka-2', 5'— + 

y-x e a [4H- 1 / e 7 > - 4, 

4'-'f 5 y'/y i?>2- 2 — 5 K 

10.0^ (3S.8inmol) $ j< ^ y-/i^sl(r!K8D 
iF-^^ ^}^9mTlz^-> • h t Ka^-i^K 
2lc^ffl? (36.0nunol) [" J. Am. Chem. Soc", 
V0L63, pa£el368(1941)] ^miSlLti, ZCi 



(8) 

15 

-a-T#:t glUfe T * 7 T ^ * Ji / - 

SB0>1^»tt*^-rSN-j<f--n'#-'^A . d-6 
— 2, 3— S?t Ko-2', 5'-S^:^• 

+y-;^t^a [4H- 1 —*>'/tf 4, 

86^. : 240-241X3 C^^-R) 

: [ a B'-l43Xy ^ y -JU) 
7cai5^W (Ci.H,.FN.O,) : 

fff3¥ ; 064.17, H5.87, N1134 

mmiOSiJBZ, H5.87. N11.33 IS 

4.78^ C7.74niinol> ^ jc ^' y — 7H7.0ia i::ic 
4.1«ia>«g}ftKS(il*-e-x *?&TiziNieil;ic^ 
mooia * jSHi l fc«t=MfiT? 1 L 

tC3K97.0«t$j^JpL> ^ia-r?-«aEftiLfco t?f 

: 290-291XJ C^IK) 25 
fife)te : E o S»+ie7^y ^ y-^w) 
t^R^^Jt CC.H.«FN»04) : 

9f-st : CS1.62, Haei, nislOS 

^sa;c5i.73» nasi, ni4, 99 

JJB<^ a ^{C ±i c ^T N - >t f- - AJfi 

»«i9.o«i««jiiL, s©-cmra»j!fLfc. 

t=*220«l*^lDLx MST— «aj*L» t^r* 
LfcfeS (488^) ^latatLfcc X0)iefi2.84 
^ (lO-Zmmol) ^3t^'>'-JH0O«ai;iKS* 40 

V^mS. (llUhninoI) [" J.Am.Chem.Soc.", 
VoUl. ia«e2090Cl919)] ^ftJoL/Co r <D 



4. 6. 2 5 

^^1^ W- 3-7222T 

16 

28.0«Xl;:^Bar -tirr 2 B ^feK L fc« tfl^Ui t 

— r>A • I — 6 — ^^I'^fa— 2, 3— i>tKa 
-2', 5'-i?*#y-;;tfa C4H-l-^>^'/ 
t7>-4. 4'-'r 5 ^^'/y 5?>]-2-*^u 
si^+•!^S Kfi€2.49^»fc, 
»^ : 242-243*0 (^g?) 

7ciR:9-tFf (CiHmFNsOs) : 
Si^miOBSM, H5l83. NlLg2 
31^111 ; 065.07, H5^ Nll^ 
w O J: -5 U: L Tff^nfcN- y f-^S^ > 3 
ixifl^ ^ --'HOml 1 2K 2 mK^mMiZ^iS 

^izmu-vimmm^Lito m&i^^&me^ 

31 ^ / - ^wi* fieS * -a- 5 z: 1 J: ij TEO 
jft^ : 290-293X! QS^m) 

ifefeK : [ o I'+ies^y 5^ y 
7c3R^3-^ (C.2H,oFN,04) : 
ff^; €51.62, H3.61. NI5.05 
|^Sy;C51.G9, HZJSZ, N14.99 
3 

dH- 6-7/l':*-«3- 2, 3— J^tKo— 2', 
5'-e?:i-+y-;^ea [4H- 1 ---er^ y tf 7 
>-4, 4'-^ s ^^*/';i?>':-2-*JW#> 

^ f- >l T- -'I' 

a) #%<W 1 iZSM<0:^miZj:^ ?7#)fcdl~ 6 
-7J»'j*-a-2, 3-5?fc Ko— 2', ^ — i?^ 
+ V-xea C4H— 1 — tfvv — 4, 
4'-^^ 5 ^^/y S?>'3- 2-*^^d^>i|^Dm— 
S?T^7^^;^-v-^^:20.4^ C72.9nimol) 

^'y-^u7e5«ijcjaffpac-e-, jetwro^tcft 
filil20.0ia^i$A)Lx e»:i<''ei.5i^RBS%$-g^ 

L, ttzJ:*3^MYb-&1&€2D.Of 
(IK^ : 98v4%) l^feo 
:291X; 

1790, 1745, 1730 



■§3=— 



(9) 
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mSRTs^i; h->u (OMSO-d.) apian: 

I. ge-2.85C2H, m) 
3^ (3H, s) 
5.40 (IH, dd) 

7X0-7.43(3H, m) 5 
&43 ClH. bis) 

II. 10 (IH, hrs) 
Mass:^-^:^ h A- (H/DO m/z : 

294(M*). 262, 234, 219, 192. 164, 137 
itM^iSx (GaHiiFNaOs) : lo 
9M|t;CS3.06, H3.77, N9.S2 

4 

cQ— 6 — 7^i':^D— 2, 3— £^tKn-2 — t 

Ka + S/yf-^i — XtrD[4H— 1 i5 

7>,4, 4'-'f 5 ^^•/»;5?>>-2', S'-S?*:^ 
7-Y7t. Ka7 7>100«J4'l-';^'>AT^5 
= »>.^t K'J K23y (O-Oemol) «?gsjDLT5X; 

J:»)»'5>*LfcdI— 6-7-'U;i-a— 2, 3-S?tK 20 
0-2^, 5'-£?:<-4^y-:;^tra MH-l-'O-y 
tf 9>-4, 4'--f 5 ^^Vje^^-D- 2-*iVd< 
>Kj«^/i'a::^7'^m.7^ (0-Oteiol) ^KSo* 
•ItfcT^ h 7 t Kd7 7>100«Z^*5T;t}^J]P 
L^ »e.*t«:jg^^*15-20X5-C20l^raaB$Lfc 25 

a^tC7K*300mi«1»icaiiDLfc. ra>«}ftopH*^ 
i62lc^«e-C1.0;::iSSLfc^l:iifcKi^^HcT :i 

J: 9mS<b^ia^8.7f (JR^ : 82.0%) l§^o 
Sfe^ : 224-225X; (43-») 
IRX-ii7 h^u CvE) e«-' : 

3360, 1760, 1720 
NMRX-^^' CDMSO-d.) aman: 35 

I. 70-2.40(2H, m) 
350-3.86(2H, m) 
450-4J6(lH, m) 
4.50-5.20aH, m) 

6.80-7v«7(3H, m) 40 
8.46 (IH, bra) 

II. 00 CIH, brs) 
Mass:^-<^ h Ji' (m/DI) m/z : 

2G6(M^), 248, 228 



4. 6. 25 *^ 
«Fi& ^ 3-72227 

iff 

ytm^m <:C..H.iFN.04) : 
9^»;CSi.l4, H416, N10L52 

mm-^csaM, ham, N1035 

SI]&«»J 2 

dl— e-^^w^j-a— 2, 3 — i?tKn— 2-t 
Kd#«>^-^^u— X ea [4H-1— 'O'/e 
9>~4, 4'--f S 5^*/>; S?>]-2', S'.S^si- 

a) di4^<7)*!ig 

##09 4»ce«o:^ritC«kf9fiJtdI- 6-7 
^u-ji-a— 2, 3— £?t Kd— 2 — t Ka + £^.>{ 

^-^i'— xtfo C4H— 1 — ye 7 4, 
(ga^mnoi) ^ ^ y --«'2.5 y h Ji^iz^m 

;jc«$je (96.1mmoO €2110 L^ eici^^^jg-p 
e6.0F^f§fc. ^y-^ua&»ii,2lDl 

fiisaaF-a-s 3 1 jt tjraeoi^i&Wi-i n 

— Kta— 2 — t Kt3 + £/y -^ju— ;^ to 

[4H-1 t>:/ev>-4, 4'--f S^^'/y 

S>>]-2', S'-i>^>m.^l6Afmtic 
: 235-237X! (t9«) 

iSafeS : C a 5»+5.7^y iJ' y -^) 
7C*^«T (C..H.7FN4O.) : 

tf-at ; 065.55, Hai7, N9.27 

HilOJ : C65.64, H6.33, N9.28 
w 0? J: ^ L Tf»6 nfcN- ^^u=¥- AS 
l&Oy (26L5nunol) ^ftIftJc.^A^10mtt*17 

<i>16.0%iaM*^«E17.0«l«»jDL> »:«.^"e3 
£7)S^ife$30^P^»8iL fc« 

tiz^ ►}Tffi0^tt^%-r5mS<^d*4:*6L32 
• 188-189^ 

itm^m (CisHuFN^O*) : 
tf3S;C54.14, H416, Nia52 
HiSiJ ; C54.29, H4.25, N10.53 



3T ^ A//J 
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b) 



dl— 2 — e — 2, 3 

-S^tKo-y^ta C4H- 1 1> 

-4, 4'-'f 5 ^^•/';s?>]-2', 5'-2?54-> 
#%0)J 4 tc§3tg<?):&fetc J:«3t§<i>*lfcdl-6- 



h^ut*35«Z02g}K^jfejDL, ^?^TtC«L < 5 77P;tD-2, 3 - J? t K a- 2- 1 Ka#£/> 

Sl3^L^**<>1656ifi»*»«35.0ml*jSSlDL, '?-vu-;^ea [4H- 1 -'^ > '/ If v - 4, 

efe«.^-e::a)il-^*30i3-S!JH^iLfco 4'- -f 5 «; i']-2', 5' - 2^ >2.66 ^ 

^8tL^ ;jclB^::o(,^T^±M^::B^S^^^^^^ftaiL (lOmmol) «N, N-J^^f^-'W^^i-AT 5 K20 

izjofmtzo lffl«J*Lfc. si&«S«?$jilc*ioo«iit»tciilnt> 

::OS|}»113^ (42.4nimol) ^ai^y-^i- !prai•rSfeSS^W!^L^ :iCDjSSiri^ai^7W70 

> h t Kc + S^ K;jc^jK (46.4mmol) ^jfSUD WaS^lte*Si®:^ h U Atrrl£fi|5-^x m 

SaF#-S3i:lc<J:9TiaO!B5tt5WrSN-->« -^^^2.42^ (K^ : 85-1%) ^f fco 

f-^Pi/>ri-':^ix - 1 -6-7-»^s^a-2, 3 ifi,#. : 212-214X5 
— 5^t Kcr— 2 — t KD'^i^^^^i' — 20 NMR:^-^^' h CDMSO— d«) Sppm : 
C4H- 1 e 7 > - 4, 4'- -f 5 5^ / l-86-2.43(2H, m) 

i?>]-2', 5'-S?3l->'a*15.6?#fco 3.90-430(2H, m) 

: 244-246X! (^K) 4.76-5^(lH, m) 

fil3fe)g : C a B"+3.8°( ^ ^' y — ^) 650-7.40(3H, m) 

7C^49-tFf (C«H,,FN.Os) : 25 8^ OH, bra) 

W-JJ; 06088, H&14, N9-75 10.00-11.50aH, br) 

lliBy;C67-04, H632, N9.82 MassX-i^' h^u (S/DI) m/z : 
rcDJ:o»cLT#4>*lfcN-^^^i'j>'>n— 284(M*), 248, 219, 205, 177, 164, 137 

A^lSuO^ (26.1nimol) ^KKoif-^i^lOiai: Tclg^t^T (CiaHioOFNsO.) : 

2kl7.0iaoSf8!tr^»lL, *:?^Tt3iftL <«H* 30 tf-SS ; C50.63. H3^ N9.84 

L'a:**^16.05g«S2kjS«17.0ml*SSftlL> d ^JM ; C50.77, H3.40, N9.71 

<Djg^i^304}-Pig«J^Lfc„ Kit0»J 3 

^Si^^LL^ 7KJi{::-5<.^-r«J5trB^Bf3i d - 2- ^7 any ^^p- S-^^t-^i-o- 2, 3 

^^u-CttUJLfco «»^^«^L> *i7k«®:^ -'^t Kc-xen C4H- 1 

b ')'>MZX^i^tS-^1t&KLmmi:m^if^. 35 -4, 4'— < 5 5r.y.js;>]-2', 5'-i?:i-> 

l§4>nfc«iaES3: 5r y -7i'*>.i£,f|lgaS-e^S ;i WkW 2 IC|Btt«^:^&»^«k t) »«i>*tfc d - 6 - 

tlCJ;«9TSB«)«5tt^W-r-&0Ta<^)li**631 7;uj*-a-2, 3-i? t Ka- 2-t Ka=^^i/;'t 

f-^u— X tf o [4H- 1 -'^^"/e 7 > - 4, 

Bfeife : 188-189X5 (^») 4' - ^ ^ £^ >']-2', 5' - :t > 600»» 

Sl3tS:CoI'-23l1C> 40 (2-25inmoI) N-S? j« -J-^^^u AT $ K 

7C*^^ (CHtiFNaOO : aOO lU ig » S S <fc ^ ^ - Ji- 0.170 >1 

tfiS: ; C54.14, H-lie, NIO.52 (2.39mmol) ^mtOL^ Mia"T?3^Kx e)C«.^T?80 

||aiJ;C5431, H4.15, N10.54 ICT' 3i^Bg«^Lfco 

##01] 5 4E:O^##0»J 5 irii *t 5 1 [^«llwfiLa-r 5 w t 
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fr: J: »70Ta<b#«l«461«» mm : 71^90 
B^, : 239-240X3 

5c3g^t>T (CiaH.,OFN.O») : 
tfll;C50^ H3^ N9^ 
liSil ; C50.72, Ha49, N9^ 

m&'si 4 

1 — 2 — ^'oay^^u— 6 — 7^5fa— 2, 3 

-i?t Kia — Xtfa [4H- 1 ^.//M'yy 

-4, 4'-- f S 5^'/«;£?>]-2', 5'-S?*> 

Sii&«i3(z£|£<7>:«r^^^i»(=L-r^ (iLSSiS 

092J'Stfe<^:&&tCJ; tJlf^tLfc I - 6-7^^;^ 
a-2, 3-£? t Kd— 2 — fc Ko4^i^>f-J^- 
>^tf n [4H- 1— <> /tf 7>-4, 4'-'f 5 
4^ 3-2', 5'-S^^>e00iw (2.25minol) 

i&492«» (JK^ : 7RfiS6) 
Sl^, : 239-240X3 
SSitS : C o I»-2irX:;>t y -/u) 
x*^W CCisHioCIFN>0.) : 

ff-9:C50.63, H3.54, N9^ 

mm : CSOM, Ha34. N9^ 

w^m 5 

dl— 2 — ya^^f-^— 6 — ^^ual-a— 2, 3 
-4, 4'-'f S5^V^>Ji>>']-2', 5'-J?:i-> 

#%0'i4triat6o:^&i;j: t)^4,nfcdi- e - 

3— S>t Kt3- 2 — t Kn#£/> 
f-^-xea C4H- i--<>-/e7>-4, 
4'--f S ^^-y; VD-Z", 5'-S?:i- V3J»f 
(IS-SimnoO N-i? ^-'i-^-'i'AT S K 

28.o»a[i^«? -fr^ ojg?gicm<b^*-ji'a47 

9 a6.7nmiol) ^^llDL^ M-e2I^Sx 
»3|c4D«itk:iiJDL, 30»ia»LfcSfcl=I^ai 

mit^m^SMf (JRSP : 77-39S) f§<io 
S^, : 209-211X: 

1780, 1740, 1^ 
NMRT.'^ir Vju (DMSO-d«) 2ppm : 



22 

1^-2^(2H, m> 
a73-4.03(2H, m) 
4.73-5.20(1 H, m) 
6^-7.47(3H, m) 
5 8JS3 cm, bre) 

11.05 (IH, his) 
Jtm^m (C.2H.oBrFN,0,) : 
tHSC;C43.79, H3.06, N8.51 
mmiO&JNf H3.02, N&48 

20 9mm 6 

d — Z — zfo^jtf-A'—e — yn'ittJ—Z, 3 

-S?t Ka-xea [4H- 1 — 

-4, 4'-'f 5 5^V»;i?:^]-2', 5'-S?J*-:^ 

15 7n'*i3— 2, 3— S?t Ko— 2 — t Kt3 + 3^> 
^^p->ten C4H- I --O'/t 9 >- 4, 
4'- 5 ^ '/ S? >']-2', 5' - 5? 3^ >2.00 ^ 
(7.51ii]mol) N-S^^^^i-^iUAT 5 K 

15.0ia t::^l| 3? -ti:^ * -fb ^ /i- 0.640 «t 

20 C&27ininoO ^moL^ MiS-C2i^Rjei$L« 

#6nfc5:ieitP«^^K*e7.omitf tcaJDL^ 

«5«1.74^ (JR^:70.49g) »fc. 
30 : 226-227X3 

jcfg^J-^ (Ci«H,oBrFN20,) : 
: C43.79, H3.06, N8.51 
^Sy;C43.75, H2J80, N&63 
35 SBgf^ 7 

1 — 2 — :/c*yf-;p— 6 — 7>'i':^-a— 2, 3 
— S?t Ka-xea [4H- 1 — 
-4, 4'--f iy^/'Ji?>l-Z', 5'-S^;i-> 

40 0!|2trE«o>:&&{;iJ:i3»e>*ifcl 

D— 2, 3 — 5^fc Ka- 2 — t Kn + £^y^ji — 

:^bf C3 [4H- 1 «>!/tf-7>-4, 4'--^ 5 

^./yo?^]_2', 5'-i?4->2.00^ (7.51min<^) 



(12) 
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226-227X3 
JfefeK : t « T^-iaS^^ ^ ^ --«') 
TcKl^a-l^f (C.»HioBrFN«0») : 

fff»;C43.79, H3.06, 

|^li;C43L50, N&S3 

asm 8 

dl— 6 — 7 o — 2 — 7 ^t- Ji- o ;)t 2 , 

3-£?tKa-I^tfa C4H- 1 -'4>'ytf7 
>-4, 4'--f 5^^l/y2^>]-2', S'-S?3*-> 

^Wif^-f K4.09^= (25niinol) Rlf^mm4izm 
ftcD^F^lCJ: ♦J»€>nfcdl- 6 - 2, 

3— S?t Ka-2 — t Kb^'S' Jtf-A'— ;^et3 
C4H- 1 -'«V'/t:^:^-4, 4'->f 5 ^^'/y 

5'-S?;*-i^3J99^ (l5iximol) cDt" h v 
t Kci 7 V >80«Iig«* X _hffi<7)?^x h 7 t K a 
7 ^ vi&fttc-SOXJJitTc^fiS^frTt^jKJlP L 

MtS^^ 25-30X;745l«l)9jUtLx 

3l'?^^/n-'v+-^^>=l/l) -cWK-rsrtic 

J:0mmit^^^l.43f (JR^:35.6%) f#fc. 
ik^ : 183-185X7 
IRX-<i' h-rt': ( vKJt)**-* : 

1780, 1730, 1495 
NMR^^-* ^ h ^^ (DMSO-ds) Sppm : 

1^-2.43(2H, m) 

3^-5^(3H, m) 

&80-7^(3H, m) 

850 ClH. bis) 

11.03 (IH, brs) 
MassX'<^' h^i' (H/DI) m/z : 

268(M*), 248, 219, 205, 197, 192, 177, 

164, 137 

6 

dl— 2— T2>Ky^>i'— 6 — 7-»P;i-a — 2, 3 

— S^t Kd — :^tfD [4H— 1 t^'/t;^^ 

-4, 4'-'f 5 5^'/y£?>]-2r, 5'-S>*> 
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#^ 5 iwMiDi^tfeii J: «9#e>ny;idi- 2 - 

^runy^^w— 6 — 7^1'^D— 2, 3— i?t Ka 
-:XJfn C4H- 1 -'^^ "/e v^- 4, 4'--f 
syi/ys>>3-2', B'-S^^i-i'iie^ (ISmmol) 
5 t> Sk<t±h yj'AeOOw (4niinol) TS^fl: 
^hyjAl^y (23aim<d) t*N, N-S?> 
^JP^^WATS K20iatC^ftlL> Z,(7)^?S=&1.5 

-ar, ^ ? -lirxfifcsaE ^ J/ y * y Ji- 

S 1 1- J: «9 mmit-^^ * 3.06 ^ 
15 (JRm : 70.1%) ^fc* 

NMRX'<5' ^-»^ CDMSO— ds) 8ppm: 
2.00-2.40(2H, m) 
3.56-3.93(2H, m) 
4.83-5.26(1 H, m) 
20 6J86-7J30(m, m) 

8.48 (IH, brs> 

11.07 (IH, brs) 
Mass:^-^i:' h^w (m/DI) m/z : 
291(M*), 248, 192 

25 wm 9 

dl— 2— r 5 >' ^f-^i'— 6 — 7^l'*a— 2, 3 

— i?t Kta — xeo [4H— 1 — v:^ 

-4, 4'-^" 5 y-/y 2^:^]-2', 5'-5?^> 
20%Pd-O0.6 ^ *5096^*3i y -^20«£tr 
J0 ##in6(zgBtt<o:)&i^K:J:*7#6tt^ 
dl— 2— Ti^ K-^^^^- 6— 7^:4-D— 2, 3 — 

i?t Ka — y^tfn [4H- 1 ^V/tf 4, 

4' - 5 •/ y > ]- 2', 5' - sir > 3J0 f 
(IQmmol) *»W*H^fc3i^ry_^n60ml^Jft$ 

55 _hE<DPd-c!»so«t=isaiL. nsmTKmrn-c 

r)mW!t^^^2JS9 (ia^:84.0%) 
40 : 231 -233X3 (^») 

1775, 1725 
NN4R>^'<^ (DMSO-d*) Sppm: 
1.67-2.67(2H, m) 



C13) 
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2«) (2H. d) 

433-5.00(lH, m) 
4^-6.00(lH, br) 
6.77-7^C3H, m) 
MassX-*^' (EI/DI) m/z : 
265(M^), 248 

wmimsm 1 

Kador ^ O ^ [P. R Kador S IT N. E 
ahandes" Bioi^liys. Chem.", VoL8, pageSl 
(1978)] fcifMfcLT, *5&HJrJ;Sfh^4^ *9i 

BBBS60-41234(4$ggBS61 -200991) \^^\.^xm^ 
S»^<^5096ffiMS^3e*L Tir^ So 
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D : 6- 7 a -2- > ^^w- t; a[ a 
>-4,4'-^ * yiT'Ji^l^J-TT.sr-iP 
^^ > ( 4^ B9 l©57-451853llF|nI5B-213n7 

- :^ Al&l?a> 9 H @ (±EG>fb^4&0<mS^*» 4> 
nT(.^ 5iS*J tfi-sfc, 

^ 2 



25 



2(7 





1 




ICsflCx lO-'M) 








0.14 


3 


0.47 


4 


29 


5 


1.3 


6 


0.68 


7 


27 


#^ 




2 


0.32 


5 


0.90 


Mm 




A 


3.9 


B 


2.0 


D 


2.6 



25 



30 



35 













1.3 


3 


0.6 


5 


7.2 


6 


2.2 


2 


3.3 


5 


1.3 


mm 




A 


36.6 


B 


18.0 


E 


>36.0 



; 6- 7 a — e a[ ^ D-?^— 4,4' — 

^ 5 ^yj2?i']-2',5'-i?:j-:^(iRfBaBB 

53-536S3tr i,->t if<;^69<b^^), 

d— 6— 7 -n':t o - X fcf a[ n T > — 4,4' 



dl— 6-7Ji':l-a-2,3-S?t Kn 
- :^ tf aE4H-l -'O •/ 1: 7 > -4, 
4' - -f 5 y S>> ]-2' , 5- -S^;*- 
>{ - Ofb^ttd I -6- 7 n - 
;^ eaC >ya-5'>-4,4'-'f $ 

';i^>]-2',5' 

4$PaBS53-53653t=^tt 5f\^e9 



(14) 
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d— 6-7^jfn— 2,3— £>t Ko 
— X e aC4H-l— ^ tf 7 > — 4, 

>ttro[^'a-ri^-4,4'-'f 5 3'"'/ 

s> ]-2' ^s* - * > 1 1> ft: a? 

6— ^-'I'^ci— 2,3— S>t Ka— 
If ot4H— »/t! 9 >— 4, 5' — 
^T^/')i^> 3-2' ,4' w 

QFFItl«9f^ttmMf^ffi»»^) 

450lC**-r i3i»f^ffl *P!-«fco 

»«5i: t, «E«fe{b^^^ 1 B 1 01 -100«»/1«» 

g^tr^-y hOffPR^majL. OimiraiS<7):^jfe 
[T. Omura A R. Sato" J. Bid. Chan-", 
VoLm Pii8e2370C1964)] (cI|l9&tT> «E«K-fb 

(as, ^3t«U:iJ(.^r HD.oj jE«7'y h 
Of-hii'o-AP -450»|gg&ttK*i-r S3096Si 
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JO 



m 


3 








>100 


5 


69 






2 


>100 


5 


GLO 


nm 




D 


2.0 



15 



20 



25 



30 



d 1 — 6— 7 ii'si- a — 2— y ^ Ji— 2, 
3-S?t Ko->^tfaC4H-l-'<> 
!/lfv>-4,4'-'f 5 

6— y Ji" sir X3 —2— j< "f- Ji'— :x t a 

-2' , r - > t <>«c 3F tU«flBlia 
57-45185a.i;f|Sl 58-21 3717ir »t 

5f<i^<b^-e*5> 

(;gite#te) 

ro^4fc?i«**lTt^Siftf9T?*«9^ *|gS8irJ:5 

fb^ttffiffl^:fei4t=*j«.^-rs«>T«nTc^ s X 

^ 4 



55 







LD»a(«0/k9) 








1-a) 




>5000 


1-a) 




>5000 


3 




4500-5000 


6 


9*y hrf* 


4900-5000 



40 



-(Xb-^^^ gfetCd-6-7^U:i-a-2, 3-i? 
t Kn-2', 5'-S^Ji-=¥y-xea [4H- 1 

4, 4'-'f 5 ^^/') i?>'i-2-iJ 



(15) 



29 



[#JRIISeo-41234(4$MilS61-200g91)3 £:ittt-r 
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a»ii0ii 1 

fSSx 4:|gllilcJ:^<b^oe^«|g-r2::i: 
.1: 0 > 1 il^ 0 Of^ttJ^^-^^tft £ 1.0, 4.0, 

5.0, 10, 25, iooiw^i=893^-rs::t**-z?*s. 
file ^ e^a 
mfioii^iimm 1 - a <D<t^) soc f ) 

rju4f=.> 10 

jKU f^^rt-tfa y 10 
$2^09 2 

^LT 1 ;<7 7^-t>'i'^t)SlSfeJftd3-*10iw#W*-* 

Sl^JSi^ 3 <9Yb^) 10( ^) 

a ti 70 

Yr^^vizxi/mst 20 



•f4. 4. B,25 m 

maSBm) 4t fiP ^ ffi CD IT IE C¥fiSc4£f6^ 25BI6m 

3PRJ£3^ 1 1 1 8 B^iT<0#rF^ib^3 - 1 8 0 6 (3(2)- 9 1 Cl 0 4 3] ) <DtpmfiiiU.<ti^^ 

3- 7 2 2 2 7 #«B«^«^tto^, ^iJIEfcil^ffi* ^oTlTIEt-'So 

Int. CI.* ^Silie^ /ff^MS-^ 

C 07 D 491/10 70i9-4C 
A 61 K 31/415 ADP 7475-4 C 

A E D 747S-4 C 

C 12 N 9/99 



